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g 2.. .LIQUID COLLECTOR (SECOND COLLECTOR) 

t*^> (57) Abstract: A projection optical system of reflection/refraction type having an image forming ability thanks to favorable cor- 
rection of the aberrations such as color aberration and field curvature, having a favorably reduced reflection loss at the reflective 
surfaces, and having a large effective image-side numerical aperture, so as to form a reduced image of the first surface (R) on the 
second surface (W). The projection optical system includes at least two reflective mirrors (CM1, CM2) and a border lens (Lb) having 
a first surface with positive refractive power. The optical path between the border lens (Lb) and the second surface is filled with a 

Jj^J medium (Lm) having an index of refraction greater than 1.1. All the transparent members constituting the projection optical system 
and all the reflective members having a refractive power are arranged along a single optical axis (AX), and the optical system has an 

C^J effective image-forming region not including the optical axis and having a predetermined shape. 
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2- □ Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3, □ 

Claims Nos. : 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box No. m Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 
(See extra sheets.) 



2- □ 

3- □ 



As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4- | x | No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos. : 1 — 18, 45-48 



Remark on Protest 



□ The additional search fees were accompanied by the applicant's protest. 
No protest accompanied the payment of additional search fees. 
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Continuation of Box No. Ill of continuation of first sheet (2) 

1. The special technical feature of the group of inventions of claims 
1-18 is a projection optical system of reflection/refraction type forming 
a reduced image of a first surface on a second surface, wherein the 
projection optical system includes at least . two refractive mirrors and 
a border lens having a first surface with positive refractive power, 
the optical path between the border lens and the second surface is filled 
with a medium having an index of refraction greater than 1.1 where the 
index of refraction of the atmosphere in the optical path of the pro j ection 
optical system, all the transparent members constituting the optical 
projection system is 1 and all the reflective members having refractive 
power are arranged along a single optical axis , and the pro j ection optical 
projection system has an effective image-forming region not including 
the optical axis and having a predetermined shape. 

2. The special technical feature of the group of inventions of claims 
19, 20 is aproj ection optical systemof reflection/refraction type forming 
a reduced image of a first surface on a second surface, wherein the 
projection optical system includes at least two reflective mirrors and 
a transparent member, and has an arcuate effective image-forming region 
not including the optical axis of the projection optical system, and 
the condition 

1 . 05<R/Y0<12 

is satisfied where R is the radium of curvature of the arc defining the 
effective image- forming region and Y0 is the maximum height' of the image 
on the second surface. 

3. The special technical feature of the group of inventions of claims 
21-27 is-a projection optical systemof reflection/refraction type forming 
a reduced image of a first surface on a second surface, wherein the 
pro j ection optical system comprises a first image-forming optical system 
having tow mirrors and adapted to form an intermediate image of the first 
surface and a second image-forming optical system adapted to form the 
intermediate image on the second surface, the second image-forming optical 
system includes, in order of passing of light traveling from the 
intermediate image, a first lens group comprising a concave first field 
mirror, a second field mirror,, and at least two negative lens and having 
a negative refractive power, a second lens group having positive reflective 
power, a third lens group comprising an aperture stop and having a positive 
refractive power. 

4 . The special technical feature of the group of inventions of claims 
28-33 is a projection optical system of refection/refraction type forming 
a reduced image of first surface on a second surface, wherein the pro j ection 
optical system includes a first group disposed in an optical path between 
the first and second surfaces and having positive refractive power, a 
second group disposed in an optical path between the first group and 
the second surface and including at least four mirrors,, a third group 
disposed between the second group and the second surface and including 
at least two negative lens, and a fourth group including at least three 
positive lenses and having a positive refractive power, and wherein one 
intermediate image is formed in the second group, and an aperture stop 
is provided in the forth group. 

5. The special technical feature of the group of inventions of claims 
34-42 is aprojection optical systemof reflection/refraction type forming 
a reduced image of first surface on a second surface, wherein, the 
pro j ection optical system comprises a first image-forming optical system 
including at . least six mirrors and adapted to form first and second 
intermediate images of the first surface and second optical 
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system for relaying the second intermediate image onto the second surface . . 

The inventions of claims 43-48 are the ones of the independent claims 
referring to any one of groups 1 to 5 of the above inventions. 

However the projection optical system of reflection/refraction type 
itself is conventionally well-known art without needing to cite its 
examples . 

Therefore, there exists no technical feature common to the above groups 
of inventions considered as a special technical feature within the meaning 
of PCT Rules 13.2, second sentence, and the groups of inventions are 
not so linked as to form a single general inventive concept. 

Consequently, the groups of inventions are not in a relationship 
satisfying the unity. 
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